Analysis of 153 cases of odontogenic cysts in a South Indian sample population: a retrospective study over a decade Abstract: The purpose of this study was to determine the prevalence of odontogenic cysts and to identify their clinico-pathological features among patients by studying biopsy specimens obtained from the archives of the Department of Oral and Maxillofacial Pathology, College of Dental Sciences, Davangere, Karnataka, India, during the past 10 years. Data for the study were retrieved from the case records of patients fitting the histological classification of the World Health Organization (1992). Analyzed clinical variables included age, gender, anatomical location, and histological diagnosis. Of the 2275 biopsy reports analyzed, 194 cases (8.5%) were jaw cysts, including odontogenic (6.7%) and nonodontogenic cysts (0.25%). Odontogenic cysts included 69.3% radicular, 20.3% dentigerous, 5.2% keratinizing odontogenic, 3.3% residual, and 1.9% other cysts, such as lateral periodontal, botryoid odontogenic, and gingival cysts. The most frequent clinical manifestation was swelling, followed by a combination of pain and swelling. Age, gender, and location were related to the etiopathologic characteristics of the cyst type. A definitive diagnosis can be made on the basis of clinical, radiological, and histological findings, which makes a good interdepartmental relationship between the clinicians and pathologists essential. Knowledge of the biological and histological behavior of the odontogenic cysts is required for their early detection and treatment.
Introduction
Odontogenic cysts are frequently encountered in dental practice and constitute an important aspect of oral and maxillofacial pathology. An odontogenic cyst is formed by activation of odontogenic cell rests entrapped within the bone tissue or gingival tissue of the jaws, such as the epithelial remains of Malassez, the dental lamina (cell rests of Serres), or the enamel organ. Inflammatory odontogenic cysts are formed due to activation of these cell rests by an inflammatory process. 1 Developmental and inflammatory odontogenic cysts are epithelial in origin, exhibiting slow growth and a tendency towards expansion. However, despite their benign biological behavior, these lesions can reach a marked size if they Declaration of Interests: The authors certify that they have no commercial or associative interest that represents a conflict of interest in connection with the manuscript.
are not diagnosed quickly and treated appropriately. 2 Therefore, their correct diagnosis is essential for prompt and appropriate surgical treatment and adequate follow-up.
Despite the large number of studies on odontogenic cysts in the literature, information regarding the demographic profile of these lesions in different populations is limited, especially in the Indian population. Thus, the objective of the present study is to determine the distribution of odontogenic cysts diagnosed histologically over a period of 10 years in Davangere and the surrounding districts of Karnataka, India.
Methodology
A retrospective study on odontogenic cysts was conducted on the basis of oral biopsy specimens retrieved from the archives of the Department of Oral and Maxillofacial Pathology, College of Dental Sciences, Davangere, India, available from the year 2001 through December 2010. The age, gender, and anatomical location of all cases were compiled from the clinical data sent together with the biopsy records. Histopathology slides stained with hematoxylin and eosin were selected and re-evaluated according to the current concepts outlined by the World Health Organization. 3 Inclusion criteria involved the histological confirmation of odontogenic cysts. Lesions with histological findings that were not compatible with odontogenic cysts were excluded from the study. Some records that were sent with the biopsy material were incomplete and were excluded. The following variables were recorded:
• age, • gender, • radiological findings, and • location.
The following anatomical sites were defined:
• anterior, • posterior, and • anterio-posterior segments in both the maxilla and mandible.
The anterior region was defined as the canine-tocanine segment. The posterior region was defined as the premolar and molar region, including the ramus of the mandible. The anterior-posterior segment was defined as involving both the anterior and posterior segments.
Data were subjected to descriptive statistical analyses with the SPSS version 16.0 statistical software package (SPSS Inc., Chicago, USA).
Results

Prevalence rate
Among the 2275 oral biopsy specimens retrieved, we found 194 cases (8.5%) of jaw cysts, including 153 cases (6.7%) of odontogenic cysts and 5 cases (0.25%) of nonodontogenic cysts. To guarantee the most reliable epidemiologic profile for the odontogenic cysts, nonodontogenic cysts were separated from analysis. Individual analysis on the odontogenic cysts showed that these included 106 cases (69.3%) of radicular, 31 cases (20.3%) of dentigerous, 8 cases (5.2%) of keratinizing odontogenic (KOC), 5 cases (3.3%) of residual, and 3 cases (1.9%) of other cysts, such as lateral periodontal, botryoid odontogenic, and gingival cysts (Table 1) .
Age and gender
Of all of the odontogenic cysts, 84 cases (55%) were observed in men and 69 cases (45%) were seen in women, with a male : female ratio of 1.2:1. The mean age was 28 years (range: 6-84 years), with 52 cases (33.9%) and 42 cases (27.4%) being diagnosed in the second and third decades of life, respectively. Correlation analyses revealed that radicular cysts were most frequently seen in the second and third decades, dentigerous cysts in the second decade, and KOCs in the third decade of life (Table 2) .
Location
Of the 153 cysts, 88 cysts (57.5%) were on the maxilla and 65 cysts (42.5%) were on the mandible. In the maxilla, the most commonly affected site was the anterior region (82 cysts, 53.6%), whereas the most common site in the mandible was the posterior region (48 cysts, 31.4%). The most frequent locations for inflammatory cysts (radicular or residual cysts) were the anterior maxilla (59 cysts, 53.2%) and the posterior mandible (39 cysts, 35.1%). Dentigerous cysts were most commonly seen in the anterior maxilla (20 cysts, 64.5%), whereas KOCs were most common in the mandible (Table 3) .
The most common clinical manifestation was swelling with or without pain. Most cases, especially of developmental origin, were discovered through radiographs.
Discussion
According to previous studies, 4-6 odontogenic cysts are diagnosed in 7% to 12% of all oral and maxillofacial biopsies, consistent with the prevalence rate obtained here (6.7%). Our results may have been influenced by our redefinition of odontogenic keratocysts as keratocystic odontogenic tumors, which has an impact in terms of the frequency rate of odontogenic cyst diagnosis. Overall, cysts occurred more frequently in adult men than in women, in agreement with findings reported in other studies. 5, 6 The maxilla was most commonly affected by odontogenic cysts, which is in conflict with the findings of Meningaud et al. 7 and Koseoglu et al. 8 but consistent with those of other studies. 2, 6, 9 Although the cysts showed a predilection for the maxilla, the posterior mandibular region was also a common site. Inflammatory jaw cysts include lesions that arise as a result of epithelial proliferation within an inflammatory focus, especially due to pulpal infection after dental caries. The radicular cyst, also known as the periapical cyst, is the most common inflammatory cyst. It arises from epithelial residues in periapical periodontitis after death and necrosis of the pulp. Radicular cysts represented 69.3% of all cysts in our study, similar to the findings of Procket et al. 6 (72.5%) and Jones et al. 10 (60.3%) but higher than the findings of Manor et al. 11 (48%), Meningaud et al. 7 (53.5%), and Koseoglu et al. 8 (56.9%). Female predilection (52.8%) was slightly greater than in males (47.2%), consistent with some previous studies 2,4-6 but different from others. 7, 8, 10 In the latter cases, the higher prevalence in males may be explained by the fact that males are more likely to sustain trauma. Similar to many previous findings, we observed that the most frequently affected site was the anterior maxilla. 2, 5, 6, 8, 10 Of note, the results of Meningaud et al. 7 differ in this regard. Radicular cysts were more common in the second and third decades of life, consistent with the findings of Souza et al. 12 The dentigerous cyst is a developmental cyst that encloses the crown of an unerupted tooth by expansion of its follicle and is attached to its neck. It is the second-most common odontogenic cyst, with a frequency ranging from 11.4% to 44%. [5] [6] [7] [10] [11] [12] [13] [14] We observed that 20.3% of cases were dentigerous cysts, most of which were diagnosed in males, consistent with all 10,13,15,16 but one previous study. 6 The posterior mandibular region is a common site of the lesion, followed by the anterior maxilla, coinciding with our results. According to Jones et al., 10 the frequency of dentigerous cysts at these sites can be explained by the fact that the lower third molars and upper canines are the most commonly impacted teeth. Most dentigerous cysts are diagnosed between the first and second decades of life, 2, 5, 8, 12 consistent with the results in the present study, although Jones et al. 10 reported a peak incidence between the fifth and sixth decades.
Odontogenic keratocyst (OKC) is the third most common type of odontogenic cyst. The OKC arises from the remnants of the dental lamina. It is known for its uniquely aggressive clinical behavior, marked tendency to recur, high mitotic count, and greater epithelial turnover rate. In 2005, the WHO 17 issued a new classification for odontogenic tumors, dividing the entity previously known as OKC into 2 subtypes:
• "keratocystic odontogenic tumor" (KOT) containing parakeratinized epithelium and
• KOC containing orthokeratinized epithelium.
The KOC has a slight male predilection and favors the posterior mandible.
A lateral periodontal cyst occurs lateral to the root of a vital tooth. They often do not cause clinical signs or symptoms and, thus, are usually found in routine radiographic examinations. Polycystic lesions are called botryoid odontogenic cysts, due to their resemblance to a cluster of grapes. Studies in the literature have found a frequency of 0.3% to 0.8% among all odontogenic cysts. 2, 4, 7, 10 We found a single case (0.5% incidence) of each type. Gingival cysts are relatively uncommon lesions that may arise due to traumatic implantation of the surface epithelium or from the cystic degeneration of deep projections of the surface epithelium, remnants of the dental lamina, enamel organ, or cell rests of Malassez. 18 We observed 1 case of a gingival cyst (0.5%), consistent with the results of Daley et al. (0.4%). 19 Female predilection was seen, as was also the case in the study of Jones et al. 10 
Conclusions
Variations between studies in the observed cystic frequencies may be due to differences in the sample sizes as well as inter-and intra-observer variations among practitioners during data recording, which could have impaired the histopathological diagnosis and accuracy of the retrospective studies. A definitive diagnosis of the cyst type can be made on the basis of a delicate balance between the clinical, radiological, and histological findings. Accordingly, a strong interdepartmental relationship between the clinician and histopathologist is essential. Knowledge of the clinical and histological behavior of the odontogenic cyst is needed to ensure early detection and prompt treatment of these noncancerous but potentially destructive lesions.
